
REMARKS 

Claims 16 (amended) -20 remain in the application along with newly added claims 21-25 
Consideration is respectfully requested for claims 16 (amended) -20 and newly added claims 21- 
25. 

Claims 21-25 are directed to the semiconductor device embodiment shown in Figs. 1D- 
1F where the gate oxide region formed under the polysilicon gate when the photoresist pattern 
has been removed includes a non-implanted oxide layer under the polysilicon gate which is 
formed before oxygen implant. In Figs. 1 A-1C the thin LOCOS oxide is stripped, but in Figs. 
ID- IF, the thin LOCOS oxide under the polysilicon gate remains in the final structure. 
The invention defined by claims 21-25 along with the invention defined by claims 16-20 is 
believed to be patentable over the cited art of record. 

Claims 16-20 have been rejected under 35 USC § 103(a) as being unpatentable over 
Gardner et al., 6,054,374 in view of Wristers et al., 5,930,620. The Examiner has alleged that 
Gardner et al. teaches all the claimed matter in claim 16 except for the oxygen implants which are 
used for enhancing the growth of oxide, but a nitride implant is taught which is used to inhibit the 
growth of the oxide. The Examiner refers to Wristers et al. as allegedly teaching using an oxygen 
implant to accelerate the growth of an oxide. The Examiner concludes that it would be obvious to 
combine the teachings of Gardner et al. with the teachings of Wristers et al. allegedly because it is 
well known in the art that impurities such as nitrogen that are added to an oxide reduce the 
insulating properties and thermal tolerances causing a lower breakdown voltage of the oxide. 

This rejection is respectfully traversed with respect to claims 16-20 which are drawn to the 
embodiment of Figs. 1A-1C and also with respect to claims 21-25 which are drawn to the 
embodiment of Figs. 1D-1F. 

The claimed invention is directed to a semiconductor device having a gate oxide of multiple 
thickness for multiple transistors. As described in the background of the invention, different 
types of circuits might have different types of transistors that require different voltage inputs and 
different thicknesses of gate oxide. For example, a logic field effect transistor might have a 
different gate oxide thickness than an electrically erasable programmable read-only memory cell 
transistor or than a dynamic read addressable memory (DRAM) cell transistor. Further, it is 
generally desirable to make all of the gate oxides for all of the transistors on the chip in a single 
process step; therefore, it may be necessary to make the gate oxide in some regions thinner than the 
gate oxide in other regions. 

Heretofore a technique such as taught by Gardner et al. has been used to vary the thickness 
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of an oxide layer grown on a silicon wafer during an oxide growth process by implanting nitrogen 
into selected regions of the silicon with the nitrogen retarding the growth of silicon oxide and 
resulting in a gate oxide of diminished thickness where the nitrogen is implanted. However, 
implanting nitrogen can degrade the resultant quality of the gate oxide. 

In accordance with the invention, a multiple thickness oxide layer is grown by implanting 
oxygen into selected regions of a semiconductor substrate where a thicker oxide layer is desired. 
Claim 16 as amended specifies a semiconductor device having a gate oxide of multiple 
thickness for multiple transistors with a first gate oxide region having a first thickness for a first 
transistor, and a second gate oxide region having a second thickness for a second transistor, the 
second gate oxide region being oxygen implanted oxide, and the second thickness being greater 
than the first thickness. 

It is respectfully believed that the claimed semiconductor device as defined by claims 16- 
20 is not shown or suggested by Gardner et al. taken with Wristers et al. As noted above, 
Gardner et al. teaches the use of implanted nitrogen to vary the thickness of a grown oxide 
layer in forming transistors in an integrated circuit. This has problems as described above and as 
described more fully in the background of the invention in applicant's specification. 

Wristers et al. are not concerned with forming a multiple thickness oxide layer for use with 
transistors having different gate oxide thicknesses, but rather Wristers et al. are concerned with 
providing a gate dielectric layer of uniform thickness within an isolation structure with the oxide 
thickness in the isolation structure (guard ring) being thicker to reduce the electric field across the 
guard ring. Wristers et al. are obviously concerned with the problem of electric fields and a 
recessed guard ring and not with providing gate oxide layers of different thicknesses for different 
transistors in a semiconductor chip. With due respect, it is not seen how the teachings of using 
implanted oxygen to grow a thick silicon oxide guard ring can be applied to the growing of thin gate 
oxide layers of different thicknesses. Only from applicant's specification is this suggestion and 
teaching found. 

Additionally, the same references have been applied in the rejection of method claims 
in related Application Ser. No. 09/449,063 filed November 24, 1999. It is anticipated that the 
final rejection of the parent application will be overturned on appeal, and the decision on 
appeal will be applicable to the present application. 

Since claims 16-20 and newly added claims 21-25 are patentable under 35 USC 103(a) 
over Gardener et al. in view of Wristers et al., all as above set forth, it is requested that claims 
16-25 be allowed and the case advanced to issue. 
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Should the Examiner have any question concerning the present amendment and 
response, a telephone call to the undersigned attorney is requested. 

If there are any issues remaining which the Examiner believes could be resolved through 
either a Supplemental Response or an Examiner's Amendment, the Examiner is respectfully 
requested to contact the undersigned attorney at the telephone number listed below. 

Applicant believes that all pending claims are allowable and respectfully requests a 
Notice of Allowance for this application from the Examiner. Should the Examiner believe that a 
telephone conference would expedite the prosecution of this application, the undersigned can be 
reached at the telephone number set out below. 

Applicants hereby petition for an extension of time which may be required to maintain 
the pendency of this case, and any required fee for such extension or any further fee required in 
connection with the filing of this Amendment is to be charged to Deposit Account No. 500388 
(Order No. SRC1P042). 



Respectfully submitted, 

BEYER WEAVER & THOMAS, LLP 




Henrj^K. Woodward 
Reg. No. 22,672 



P.O. Box 778 

Berkeley, CA 94704-0778 

(650)314-5327 
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